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. HAND OVER CONTROL METHOD, BASE STATION CONTROLLER 

AND MOBILE TERMINAL 

Background of the Invention 
5 The present invention relates to a method of controlling hand 

over, in v^hich timing of starting or ending hand over is judged by 
comparing a received level of a perch channel signal at a mobile 
station with a reference value, and, in particular, to a method of 
controlling hand over, which is suitable for controlling soft hand over 
10 in cellular mobile communication using Code Division Multiple 
Access (CDMA) system. 

CDMA is one of the multiple access systems, and has 
advantages over Frequency Division Multiple Access (FDMA) and 

X5 Time Division Multiple Access (TDM A) in simplicity of frequency 
allocation etc. Accordingly, CDMA is employed as a multiple access 
system in recent cellular mobile communication systems such as 
EIA/TIA IS-95 etc, 

CDMA has a channel switching system called Soft Hand Over 

20 (SHO), which is unique to CDMA. SHO is realized when a mobile 
station communicates simultaneously with a plurality of base stations, 
and has an advantage that communication can be continued without a 
short break when a mobile station moves from a cell to another cell. 
Further, as disclosed in Japanese Unexamined Patent Laid-Open No. 

25 8-18503/ transmit power can be reduced since a mobile station can 
control a transmit power level of a traffic channel signal, depending 
on the base station having the best communication quality among the 
base stations simultaneously communicating with that mobile station. 
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In the following, will be described an outline of the 
conventional SHO, referring to Fig. 14. 

In Fig. 14, boundaries CI, C2 that define ranges of cells 
covered by base stations 60i, 6O2 are defined by received levels of 
perch channel signals transmitted all the time from the base stations 
6O1, 6O2, respectively. Those perch channel signals are transmitted at 
a predetermined level of transmit power, usually modulated with the 
same frequency signal, and spread with different spread codes 
respectively for different base stations. The inside area of the 
boundary CI on the side of the base station 6O1 is the cell range 
covered by the base station 6O1, and the inside area of the boundary 
C2 on the side of the base station 6O2 is the cell range covered by the 
base station 6O2. Now, will be considered the case in which a mobile 
station 50 communicating (through a traffic channel) with the base 
station 6O1 moves in the direction of the arrow A. When the mobile 
station 50 crosses the boundary C2, the mobile station 50 recognizes 
that it has entered the cell covered by the base station 6D2 based on 
the measurement result of the received level of the perch channel 
signal. Then, the mobile station 50 starts SHO, trying to establish 
communication with the base station 6O2. On the other hand, when 
the mobile station 50 crosses the boundary CI, it recognizes that it 
comes out of the cell covered by the base station 6O1 based on the 
measurement result of the received level of the perch channel signal. 
Then, the mobile station 50 ends SHO to disconnect communication 
with the base station 6O1, and communicates with the base station 6O2 
only. 
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The above-mentioned conventional SHO assumes that the 
range of the cell covered by a base station coincides with the range in 
which the base station can actually communicate (through a traffic 
channel). However, as described above, the range of the cell covered 
5 by a base station is decided by a received level of the perch channel 
signal at a mobile station, while the perch channel signal is 
transmitted from the base station. On the other hand, the range in 
which the base station in question can actually communicate is 
decided by a received level of the down-link traffic channel signal, 

10 which is transmitted from the base station, at the mobile station and a 
received level of the up-link traffic channel signal, which is 
transmitted from the mobile station, at the base station in question. 
These levels depend on the antenna gains, the number of mobile 
stations in communication with the base station in question, etc. 

15 Accordingly, sometimes, there occurs a discrepancy between the 
range of the cell covered by the base station and the range in which 
the base station in question can actually communicate. 

Thus, when the above-mentioned SHO is performed in the 
state that the range of the cell covered by the base station is different 

20 from the range in which the base station in question can actually 
communicate/ the following problems arise. 

1. When it is tried to start SHO, sometimes communication with 

the base station (SHO destination base station) covering the 
destination cell of SHO can not be established. 
25 For example, as shown in Fig, 15, it is assumed that the range 

of the cell covered by the base station 60i (i.e., the inside area of the 
boundary CI on the side of the base station 60i) is narrower than the 
range in which the base station 60i in question can actually 
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communicate (i.e., the inside area of the boundary HI on the side of 
the base station 60i), and that the range covered by the base station 
6O2 (i.e., the inside area of the boundary C2 on the side of the base 
station 6O2) is wider than the range in which the base station 6O2 in 
5 question can actually communicate (i.e., the inside area of the 
boundary H2 on the side of the base station 6O2). Further, it is 
assumed that a mobile station 50 in communication with the base 
station 6O1 moves in the direction of the arrow A. In this case, when 
the mobile station 50 crosses the boundary C2, the mobile station 50 
10 recognizes that it has entered the cell covered by the base station 6O2 
based on the measurement result of the received level of the perch 
channel signal. Then, the mobile station 50 starts SHO to try to 
communicate with the base station 6O2. However, since the mobile 
station 50 has not crossed the boundary H2, the mobile station 50 can 
Ji 15 not establish communication with the base station 6O2- As a result, 
r the mobile station 50 repeats start and failure of SHO until the mobile 

p station 50 arrives at a position where it crosses the boundary H2, 

casting an unnecessary burden on the base station 6O2 and the 
O network, and wasting resources of the base station 6O2 and the 

20 network. 

2. Sometimes, immediately after starting SHO, communication 
with the base station (SHO source base station) that covers the source 
cell of SHO is disconnected. 

For example, as shown in Fig. 16, it is assumed that the range 
25 of the cell covered by the base station 6O1 (i.e., the inside area of the 
boundary CI on the side of the base station 6O1) is wider than the 
range in which the base station 60a in question can actually 
communicate (i.e., the inside are of the boundary HI on the side of the 



I? \ 



4 




HT1693 



base station 60i), and that the range of the cell covered by the base 
station 6O2 (i.e., the inside area of the boundary C2 on the side of the 
base station 6O2) is narrower than the range in which the base station 
6O2 in question can actually communicate (i.e., the inside area of the 
6 boundary H2 on the side of the base station 6O2). Further, it is 
assumed that a mobile station 50 in communication with the base 
station 6O1 moves in the direction of the arrow A. In this case, when 
the mobile station 50 crosses the boundary C2, the mobile station 50 
recognizes that it has entered the cell covered by the base station 6O2 

10 based on the measurement result of the received level of the perch 
channel signal. Thus, then, the mobile station 50 starts SHO to try to 
communicate with the base station 6O2. Further, for example, 
according to the technique described in Japanese Unexamined Patent 
Laid-open No. 8-18503, the mobile station 50 controls the transmit 

15 power level of the traffic channel signal depending on the base station 
having the best communication quality. In that case, in the example 
shown in Fig. 16, when the mobile station 50 crosses the boundary C2, 
the mobile station 50 has already come out of the range delimited by 
the boundary HI, in which the base station 6O1 can actually 

20 communicate, and at the same time, the mobile station 50 has arrived 
at the range delimited by the boundary H2 in which the base station 
6O2 can actually communicate. Accordingly, the mobile station 50 
controls the transmit power level, adapting to the base station 6O2. 
As a result, the base station 6O1 can not receive the up-link traffic 

25 channel from the mobile station 50, and the communication with the 
mobile station is disconnected. In other words, . immediately after 
performing the soft hand over, communication with the base station 
6O1 is disconnected, and the advantages of soft hand over such as the 
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above-mentioned stability of communication and reduction in 
transmit power can be scarcely obtained. 

The present invention has been completed, taking the 
above-described circumstances into consideration. An object of the 
present invention is to make it possible to perform hand over more 
reliably even when there exists a discrepancy between a range of a 
cell or sector and a range in which communication can be effectuated. 

To attain the above object, according to the method of 
controlling hand over in the mobile communication system, of the 
present invention, 

a reference value, which is compared with a received level of 
a perch channel signal to judge timing of starting or ending hand over, 
is corrected, such that the hand over is started when a mobile station 
arrives at a range in which the mobile station can communicate with a 
base station of the hand over destination, and the hand over Is ended 
when the mobile station comes out of a range in which the mobile 
station can communicate with a base station of the hand over source. 
Or, instead of correcting a reference value, a transmitting level of a 
perch channel signal of the base station of the hand over destination 
or the base station of the hand over source is adjusted. 

In detail, according to a first mode of the present invention, a 
correction value is prepared in advance for each combination of a 
source cell (or source sector) and a destination cell (or destination 
sector) of hand over. Here, it is sufficient if, for each 
above-mentioned combination, a received level of a perch channel 
signal of a base station of the hand over destination or of the hand 
over source, which is received at a point where the hand over can be 
normally started or ended, is measured in advance, and the correction 
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value is decided in advance based on a difference between the 
received level and the above-mentioned reference value- Or, the 
correction value may be decided in advance, based on a difference 
between a transmitting level of a perch channel signal of a base 
5 station of the. hand over source and a transmitting level of a perch 
channel signal of a base station of the hand over destination, and a 
difference between a transmitting level of a traffic channel signal of 
the base station of the hand over source and a transmitting level of a 
traffic channel signal of the base station of the hand over destination. 

10 Then, a combination of a source cell (or source sector) and a 

destination cell (or destination sector) as objects of hand over to be 
started or ended is recognized. The above-mentioned reference 
value is corrected using a correction value prepared in advance for 
thus-recognized combination. And, timing of starting or ending of 

15 the hand over is judged using the corrected reference value. 

Further, according to a second mode of the present invention, 
for each above-mentioned combination, at least one result (success or 
failure) of judging said timing using the above-mentioned reference 
value is accumulated. Then, the reference value is corrected 

20 depending on the accumulated re8ult(s). And, this corrected 
reference value is set as a new reference value that is used when 
timing of starting or ending hand over is judged anew with respect to 
said combination. 

Further, according to a third mode of the present invention, 

25 for each above-mentioned combination, at least one result (success or 
failure) of judging said timing using the above-mentioned reference 
value is accumulated, and a transmitting level of a perch channel 
signal of a base station of the hand over source or destination is 
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adjusted depending on the accumulated result(s). 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing a mobile station 10 used in a 
cellular mobile communication system to which a first embodiment of 
the present invention is applied; 

Fig. 2 is a block diagram showing a base station system 20 
used in the cellular mobile communication system to which the first 
embodiment of the present invention is applied; 

Fig, 3 is a flowchart for explaining SHO processing that is 
performed in an SHO control unit 221 of a base station controller 22 
shown in Fig. 2; 

Fig. 4 shows an example of an SHO correction value table that 
is stored in an SHO correction value table storage unit 222 shown in 
Fig. 2; 

Figs. 5A to 5C are diagrams for explaining an example of a 
method of deciding a correction value that is to be registered in the 
SHO correction value table; 

Fig. 6 is a flowchart for explaining correction value update 
processing that is performed in the SHO control unit 221 of the base 
station controller 22 shown in Fig. 2, in a second embodiment of the 
present invention; 

Fig. 7 is a flowchart for explaining correction value update 
processing that is performed in the SHO control unit 221 of the base 
station controller 22 shown in Fig, 2, in a third embodiment of the 
present invention; 

Fig. 8 shows an example of a result table that is stored in the 
SHO correction value table storage unit 222 shown in Fig. % in the 
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third embodiment of the present inventions- 
Fig. 9 is a block diagram showing a base station system 20 

used in a cellular mobile communication system to which a fourth 

embodiment of the present invention is applied; 

Fig. 10 is a flowchart for explaining perch channel power 

control processing performed in a perch channel power control unit 

224 of a base station controller 22' shown in Fig. 9; 

Fig. 11 is a block diagram showing a mobile station 10' used in 

a cellular mobile communication system to which a fifth embodiment 

of the present invention is applied; 

Fig, 12 is a flowchart for explaining SHO processing that is 

performed in an SHO control unit 18 of the mobile station 10' shown 

in Fig. 11; 

Fig. 13 is a flowchart for explaining processing performed in 
the SHO control unit 221 of the base station controller 22, in the fifth 
embodiment of the present invention; 

Fig. 14 is a diagram showing an outline of the conventional 

SHO; 

Fig. 15 is a diagram for explaining a problem in the case in 
which the conventional SHO is performed in a state that there exists 
discrepancy between the range of a cell covered by a base station and 
the range in which the base station in question can actually 
communicate; and 

Fig. 16 is a diagram for explaining a problem in the case in 
which the conventional SHO is performed in a state that there exists 
discrepancy between the range of a cell covered by a base station and 
the range in which the base station in question can actually 
communicate. 
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Detailed Description of the Preferred Embodiments 
In the following, embodiments of the present invention will be 
described, taking a case in which the present invention is applied to a 
cellular mobile communication system using the CDMA system, as an 
example. 

Now, a first embodiment of the present invention will be 
described. 

Fig. 1 is a block diagram showing a mobile station 10 used in a 
cellular mobile communication system to which the first embodiment 
of the present invention is applied. 

In the figure, a signal received through a mobile station 
antenna 11 is inputted into a mobile station radio receiving unit 
(RFRX) 15 through a mobile station transmission/ reception isolation 
unit 12, In the mobile station radio receiving unit (RFRX) 15, the 
received signal is subjected to despreading/ demodulation processing 
according to a spread code/modulation frequency that are employed 
by each base station and notified from an SHO candidate cell selection 
unit 17, to restore a perch channel signal of each celL A mobile 
station base band receiving unit (BBRX) 16 measures a received level 
of the perch channel signal of each cell, which is restored by the 
mobile station radio receiving unit 15, and notifies the results to the 
SHO candidate cell selection unit 17. 

Receiving the results, the SHO candidate cell selection unit 17 
extracts the received level of the perch channel signal of the cell (SHO 
source cell) with which its own mobile station 10 is in communication 
(communication by a traffic channel signal), and the received level of 
the perch channel signal of the cell (SHO destination candidate cell) 
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which is other than the SHO source cell and whose measurement is 
largest and over a predetermined value^ out of the notified received 
, levels, then, the SHO candidate cell selection unit 17 notifies those 
levels to a mobile station base band transmitting unit (BBTX) 14. The 
5 mobile station base band transmitting unit 14 generates SHO 
information that includes the received levels of the perch channels of 
the SHO source cell and SHO destination candidate cell, which are 
notified from the SHO candidate cell selection unit 17. Then, the 
mobile station base band transmitting unit 14 notifies the SHO 

10 information to a mobile station radio transmitting unit (RFTX) 13. 
The mobile station radio transmitting unit 13 performs 
modulation/ spreading processing on the SHO information according 
to the spread code/modulation frequency employed by the base 
station that covers the cell (SHO source cell) with which its own 

15 mobile station 10 is in communication, to transmit the processed SHO 
information from the mobile station antenna 11 through the mobile 
station transmission/ reception isolation unit 12. 

Here, processing in the mobile station 10 to communicate with 
a base station through a traffic channel signal is same as the 

20 processing in a mobile station of the existing CDMA cellular mobile 
communication system, and therefore, its detailed description is 
omitted. 

Fig, 2 is a block diagram showing a base station system 20 
used in the cellular mobile communication system to which the first 
25 embodiment of the present invention is applied. 

As shown in the figure, the base station system 20 used in the 
present embodiment comprises at least two base stations 21 and a 
base station controller 22, 
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In a base station 21^ a perch channel signal for deciding the 
range of the cell covered by the base station 21 itself is generated by a 
base station base band transmitting unit (BBTX) 214, subjected to 
modulation/spreading processing by a base station radio transmitting 
5 unit (RFTX) 213 according to the spread code/ modulation frequency 
employed by the base station 21 itself, and thereafter, transmitted 
from a base station antenna 211 through a base station 
transmission/reception isolation unit 212, 

On the other hand, a signal received through the base station 

10 antenna 211 Is inputted to a base station radio receiving unit (RFRX) 
215, and there, subjected to despreading/demodulation processing 
according to the spreading code/modulation frequency employed by 
the base station 21 itself. By this operation, a signal transmitted from 
each mobile station 10 in communication (communication through a 

15 traffic channel) with the base station 21 itself is extracted. From the 
signal of each mobile station 10, which is extracted by the base station 
radio receiving unit (RFRX) 215, a base station base band receiving 
unit (BBRX) 216 extracts SHO information. 

Here, processing in a base station 21 to communicate with a 

20 mobile station 10 through a traffic channel signal is same as the 
processing in a base station of the existing CDMA cellular mobile 
communication system, and therefore, its detailed description is 
omitted. 

As shown in the figure, the base station controller 22 
25 comprises an SHO control unit 221, an SHO correction value table 
storage unit 222, and an interface unit 223. A traffic channel signal, 
which each base station 21 transmits or receives to or from each 
mobile station 10, is received or transmitted from or to, for example, a 
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public network through the interface unit 223. Based on SHO 
information that is notified from each base station 21 in relation to 
each mobile station 10 with which the base station 21 in question is 
communicating, the SHO control unit 221 judges if SHO is necessary 
5 for each mobile station 10 concerned, and performs SHO. With 
respect to each combination of an SHO source cell and an SHO 
destination candidate cell, the SHO correction value table storage unit 
222 stores a correction value for correcting a reference value (received 
level of a perch channel signal) used for deciding timing of starting 

10 and ending SHO. 

Next, will be described SHO processing performed in the SHO 
control unit 221 of the base station controller 22. 

Fig. 3 is a flowchart for explaining SHO processing that is 
performed in the SHO control unit 221 of the base station controller 22. 

15 This flow is performed for each mobile station 10 communicating with 
some base station 21. 

First, when some base station 21 transmits SHO information of 
a mobile station 10 that starts communication with the base station 21 
in question anew, to the SHO control unit 221 (Step SI 001), then, the 

20 SHO control unit 221 recognizes an SHO source cell and an SHO 
destination candidate cell that are included in the SHO information 
(Step S1002). Then, the SHO control unit 221 reads the correction 
value corresponding to the combination of the recognized SHO source 
cell and SHO destination candidate cell, from the SHO correction 

25 value table storage unit 222 (Step S1003). 

Now, the correction value will be described here. Fig. 4 
shows an example of an SHO correction value table stored in the SHO 
correction value table storage unit 222. 
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As shown in the figure, for each combination of an SHO 
source cell 2211 and an SHO destination candidate cell 2222 covered 
by the base stations 21 connected to the base station controller 22, the 
SHO correction value table is entered with a correction value 2223 for 
correctiiig a reference value (usually, determined in advance as a 
received level of the perch channel signal in the neighborhood of the 
cell boundary) used for judging timing of performing SHO. Here, 
this correction value is decided in advance for each combination of an 
SHO source cell and an SHO destination candidate cell, considering 
discrepancy between the range of the SHO source cell and the range 
in which the base station covering the cell in question can 
communicate, and discrepancy between the range of the SHO 
destination cell and the range in which the base station covering the 
cell in question can communicate, such that SHO is started (i.e., 
communication with the SHO destination candidate is started) when a 
mobile station 10 arrives at the range in which it can communicate 
with a base station 21 that covers the SHO destination candidate cell, 
and SHO is ended (i.e., communication with the SHO source cell is 
ended) when the mobile station 10 in question comes out of the range 
in which it can communicate with a base station 21 that covers the 
SHO source cell. 

In the following, will be described two examples of a method 
of deciding such a correction value. Now, a first example will be 
described referring to Fig, 5. 

As shown in Fig. 5A, it is assumed that the range of a cell 
covered by a base station 21i (i.e., the inside area of the boundary CI 
on the side of the base station 21i) is narrower than the range in 
which the base station 21i in question can actually communicate (i.e.. 
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the inside area of the boundary HI on the side of the base station 21i), 
and the range of a cell covered by a base station 2I2 (i.e., the inside 
area of the boundary C2 on the side of the base station 2I2) is ^yider 
than the range in which the base station 2I2 in question can actually 
5 communicate (i.e., the inside area of the boundary H2 on the side of 
the base station 2I2). 

As shown in Fig. 5B, with respect to the perch channel signals 
transmitted from the base stations 21i, 2I2, their factors of attenuation 
owing to distance from the base station concerned are almost same, 

10 irrespective of the transmit powers of the signals concerned. Further, 
as shown in Fig. 5C, also with .respect to the traffic channel signal 
transmitted from the mobile station 10, their factors of attenuation 
owing to distance from the mobile station concerned are almost same, 
irrespective of the transmit powers of the signals concerned, 

15 Accordingly, when, as shown in Fig. 5A, the mobile station 10 

moves in the direction of the arrow A (namely, the SHO source cell is 
the cell of the base station 21i and the SHO destination candidate cell 
is the cell of the base station 2I2), a difference (S - SP) between the 
received level S (= reference value) of the perch channel signal of the 

20 base station 2I2 at the time when the mobile station 10 arrives at a 
point PI on the boundary C2 and the received level SP of the perch 
channel signal of the base station 2I2 at the time when the received 
level of the traffic channel signal/ at the ba$e station 2I2, of the mobile 
Station 10 rises to a level Q at which communication is actually 

26 possible (namely, when the mobile station 10 arrives at a point P2 on 
the boundary H2) is almost equal to a difference (S' - S'') between the 
received level S' of the perch channel signals received from the base 
stations 21i and 2I2 at the time when received levels of those perch 
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channel signals become equal to each other and the received level S" 
of the perch channel signal of the base station 2I2 at the time when the 
received levels of the traffic channel signals, at the base stations 21i 
and 2I2, received from the mobile station 10 become equal to each 
other. Further, these differences are almost equal to a difference (S - 
ST) between the received level S (« reference value) of the perch 
channel signal of the base station 21i at the time when the mobile 
station 10 arrives at a point Tl on the boundary CI and the received 
level ST of the perch channel signal of the base station 21i at the time 
when the received level of the traffic channel signal of the mobile 
station 10 falls, at the base station 21i/ to the level Q at which 
communication is actually possible (namely, when the mobile station 
10 arrives at a point T2 on the boundary HI), with the signs being 
reversed. 

Accordingly, in the combination of the cell of the base station 
2I1 as the SHO source cell and the cell of the base station 2I2 as the 
SHO destination candidate cell, communication with the cell of the 
base station 2I2 can be performed reliably, if SHO is started at the 
time when the received level of the perch channel signal of the base 
station 2I2 is S - (S' - S'')- Further, the communication with the cell 
of the base station 2I2 can be ended if SHO is ended at the time when 
the received level of the perch channel signal of the base station 21i is 
S + (S' - S"). 

ThuS/ for each combination of an SHO source cell and an SHO 
destination candidate cell, the above-mentioned difference (S' - S") is 
obtained and registered into the SHO correction value table, 
beforehand. Here, of course, with respect a combination of cells 
whose base stations are geographically so distant from each other that 



16 




HT1693 



there is no possibility of performing SHO between them, it is not 
necessary to obtain the above correction value in advance. 

Further, in the above-described example shown in Fig. 5, with 
respect to a combination of the cell of the base station 2I2 as the SHO 
source cell and the cell of the base station 21i as the SHO destination 
candidate cell (namely, in the case where the mobile station 10 moves 
in the reverse direction to the arrow A in Fig. 5A), the correction 
value is set as the same but reversely-signed value as the correction 
value for the combination of the cell of the base station 21i as the SHO 
source cell and the cell of the base station lli as the SHO destination 
candidate cell. 

Nexty a second example of the method of deciding a correction 
value will be described, referring to Fig. 5. 

As shown in Fig, 5B, with respect to the perch channel signals 
transmitted from the base station 21i, 2I2, their factors of attenuation 
owing to distance from the base station concerned are almost same, 
irrespective of the transmit powers of the sig;nals concerned. 
Accordingly, if this attenuation factor is known, it is possible to 
obtain the received level S' of the perch channel signals of the base 
stations 21i, 2I2 at the time when the received levels of those perch 
channel signals become equal to each other, based on respective 
transmit powers of the perch channel signals of the base stations 21i, 
2I2. Now, symbols Wi, W2 respectively refer to the transmit powers 
of the perch channel signals of the base stations 21i, 212/ - ct to the 
attenuation factor per a unit distance, L to the distance between the 
base stations 21i, 2I2, and x to the distance of the mobile station 10 
from the base station 21i, In this case, the received level S' is 
obtained from the following equation (1). 
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S' = Wi - a X « W2 - a (L - X) (1) 
-* S' = ((Wi + W2) -ctL)/2 
As shown in Fig. 5C, with respect to the traffic channel signal 
transmitted from the mobile station 10, their attenuation factors 
owing to distance are almost same, at any of the base stations 21i, 2I2. 
Accordingly, when this attenuation factor is known, it is possible to 
obtain the point where the received levels of the traffic channel 
signals at the base stations 21i, 2I2 become equal, based on the 
transmit power of the traffic channel signal of the mobile station 10 
and receiving antenna gains at the base stations 21i, 2I2. Now, a 
symbol P refers to the transmit power of the traffic channel signal of 
the mobile station 10, Vi, V2 respectively to the receiving antenna 
gains of the base stations 21i, 2I2, -p to the attenuation factor per a 
unit distance, L to the distance between the base stations 21i, 2I2, and 
X to the distance of the mobile station 10 from the base station 21i. In 
this case, the distance x at which the received levels of the traffic 
channel signals at the base statioiis 21i, 2I2 become the same level 0 is 
obtained by the following equation (2). 

Q = (P -Px) Vi = (P-P(L - x) ) V2 (2) 
X = (P (Vi ~ V2 ) +PL)/ (p(Vi + V2 ) ) 
Substituting this result into the equation (1), the received 
level S" of the perch channel signal of the base station 2I2 at the time 
when the received level of the traffic channel signal of the mobile 
station 10 becomes Q is obtained as follows. 

S" = W2 -a(L - (P (Vi - V2 +pL)/ (P(Vi + V2 ) )) 
Thus, for each combination of an SHO source cell and an SHO 
destination candidate cell, when the attenuation factor of the perch 
channel signal transmitted from the base station concerned owing to 
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distance from that base station, the attenuation factor of the traffic 
channel signal transmitted from the mobile station concerned owing 
to distance from that mobile station, and the distance between the 
base station of the SHO source cell and the base station of the SHO 
destination candidate cell are known, it is possible to obtain the 
difference (S' - S") used as a correction value by calculation based on 
the transmit powers of the perch channel signals of the respective 
base stations of the SHO source cell and the SHO destination 
candidate cell, the transmit powers of the traffic channel signal at the 
mobile station, and the receiving antenna gains of the respective base 
stations. 

Returning to Fig. 3, description will be continued. 

From the SHO correction value table storage unit 222, the 
SHO control unit 221 reads the correction value (S' - S") 
corresponding to the combination of the SHO source cell and SHO 
destination candidate cell, which is recognized from the SHO 
information (Step S1003). Then, the SHO control unit 221 uses the 
correction value to calculate an SHO-starting reference value that 
decides timing of starting SHO (namely, timing of starting 
communication with the base station 21 covering the SHO destination 
candidate cell, through a traffic channel signal), and to calculate an 
SHO-ending reference value that decides timing of ending SHO 
(namely, timing of ending communication with the base station 21 
covering the SHO source cell through a traffic channel signal) (Step 
S1004). In detail, the SHO-starting reference value is calculated by 
subtracting the correction value (S' - S") from a reference value S set 
in advance (which is usually determined as the received level of the 
perch channel signal In the neighborhood of the cell boundary) for 
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deciding timing of starting and ending SHO. Further, the 
SHO-ending reference value is calculated by adding the correction 
value (S' - S") to the reference value S. 

Then, the SHO control unit 221 judges if the received level of 
5 the perch channel signal of the SHO destination candidate cell 
included in the SHO information is more than or equal to 
thus-calculated SHO-starting reference value (Step SI 005). When the 
received level is less than the SHO-starting reference value, the flow 
returns to Step S1002, to repeat processing thereafter, based on the 

10 SHO information of the mobile station 10 in question, which is 
transmitted anew from the base station 21. On the other hand, when 
the received level is more than or equal to the SHO-starting reference 
value, SHO is started. Namely, the SHO control unit 221 controls the 
base station 21 that covers the SHO destination candidate cell, to start 

15 communication with the mobile station 10 in question using the traffic 
channel signal (Step S1006). By this, the mobile station 10 in 
question performs communication with the base station 21 covering 
the SHO source cell and communication with the base station 21 
covering the SHO destination cell using the traffic channel signals, 

20 simultaneously. When the start of SHO is unsuccessful, the flow 
returns to Step S1002, to continue the processing thereafter. 

When the SHO control unit 221 starts SHO, the SHO control 
unit 221 awaits that the received level of the perch channel signal of 
the SHO source cell included in the SHO information becomes less 

25 than the above-calculated SHO-ending reference value (Step S1007). 
When the received level becomes less than the SHO-ending reference 
value, the SHO control unit 221 ends SHO. Namely, the SHO control 
unit 221 controls the base station 21 of the SHO source cell to end the 
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communication with the mobile station 10 in question using the traffic 
channel signal (Step S1008). By this, the mobile station 10 in 
question switches the communication partner from the base station 21 
covering the SHO source cell to the base station 21 covering the SHO 
destination cell. 

Hereinabove, the first embodiment of the present invention 

has been described. 

In the present embodiment, the reference value used for 
comparison with the received level of the perch channel to judge 
timing of starting and ending SHO is corrected according to a 
combination of an SHO source cell and an SHO destination candidate 
cell, such that SHO is started when the mobile station 10 arrives at the 
range in which the mobile station 10 can communicate with the base 
station 21 covering the SHO destination candidate cell, and SHO is 
ended when the mobile station 10 in question comes out of the range 
in which the mobile station 10 can communicate with the base station 
21 covering the SHO source cell. Accordingly, it is possible to lower 
the possibility of occurrence of an event that communication with the 
base station 21 covering the SHO destination candidate cell can not be 
established even when a start of SHO is tried, or an event that 
communication with the base station 21 covering the SHO source cell 
is disconnected immediately after a start of SHO. Thus, it is possible 
to efficiently prevent waste of resources owing to unnecessary burden 
on a base station and a network, which is caused by repeating a start 
and failure of SHO. Further, since it does not occur that SHO is 
ended immediately after starting SHO, it is possible to efficiently 
enjoy advantages of SHO such as stability of communication and 
reduction of transmit power. 
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Next, will be described a second embodiment of the present 
invention. 

The present invention is different from the first embodiment 
in that each correction value of the SHO correction value table stored 
in the SHO correction value table storage unit 222 is modified based 
on the result of SHO performed according to the flow shown in Fig. 3. 
Accordingly, in the present invention, the SHO control unit 221 of the 
base station controller 22 further performs the below-described 
correction value update processing. 

Fig. 6 is a flowchart for explaining correction value update 
processing that is performed in the SHO control unit 221 of the base 
station controller 22, in the second embodiment of the present 
invention. 

First, when Step S1002 and the following steps in the flow of 
the SHO processing shown in Fig. 3 are performed with respect to a 
mobile station 10 in communication with some base station 21 (Step 
S2001), the SHO control uiut 221 monitors its state. 

When the start of SHO (Step S1006 of Fig. 3) is successful (Yes 
in Step S2002: the case in which communication with the SHO 
destination candidate cell can be started), a predetermined adjustment 
value h (a positive value) is added to the correction value that is 
registered in association with the combination of the SHO source cell 
and the SHO destination candidate cell as the objects of SHO, and the 
sum is set as a new correction value (Step S2003). On the other hand, 
when the start of SHO is unsuccessful (No in Step S2002: the case in 
which communication with the SHO destination candidate cell can not 
be started), the above-mentioned predetermined adjustment value h is 
subtracted from the correction value that is registered in association 



22 



HT1693 



with the coinbination of the SHO source cell and the SHO destination 
candidate cell as the objects of SHO^ and the obtained number is set as 
a new correction value (Step S2004). 

Further, when ending of SHO (Step S1008 in Fig. 3) is 
successful (Yes in Step S2005: the case in which communication with 
the SHO source cell can be ended according to an instruction to end 
SHO), a predetermined adjustment value h' (a positive value) is 
subtracted from the correction value registered in association with the 
combination of the SHO source cell and the SHO destination 
candidate cell as the objects of SHO, and the obtained number is set as 
a new correction value (Step S2006). On the other hand, when 
ending of SHO is unsuccessful (No in Step S2005: the case 
communication with the SHO source cell is disconnected before the 
instruction to end SHO), the above-mentioned predetermined 
adjustment value h' is added to the correction value registered in 
association with the combination of the SHO source cell and the SHO 
destination candidate cell as the objects of SHO, and the sum is set as 
a new correction value (Step S2007). Here, a same value may be used 
as the adjustment values h and h', or different values may be used. 

Hereinabove, the second embodiment of the present invention 

has been described. 

In the present embodiment, a correction value is updated 
depending on a result of SHO. Thus, according to the present 
embodiment, in addition to the effect of the above-described first 
embodiment, starting and ending of SHO can be performed more 
reliably, even when, for example, a range in which a base station can 
communicate (through a traffic channel) changes dynamically 
depending on the number of the communicating mobile stations 10, 
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etc. 

Next, a third embodiment of the present invention will be 
described. 

In the above-described second embodiment, each time when 
5 the flow of the SHO processing shown in Fig. 3 is started, a correction 
value is updated depending on the result of starting or ending SHO in 
accordance with the flow. On the other hand, in the present 
embodiment, for each combination of an SHO source cell and an SHO 
destination candidate cell in the SHO correction value table stored in 
10 the SHO correction value table storage unit 222, results of 
fg predetermined times of performing SHO relating to the SHO source 

:| cell and SHO destination candidate cell in question are accumulated, 

in And, depending on the contents of the results (a ratio between the 

£3 number of successful times and the number of unsuccessful times), 

15 the correction value corresponding to the combination in question is 
updated, 

H Fig, 7 is a flowchart for explaining correction value update 

Q processing that is performed in the SHO control unit 221 of the base 

''^ station controller 22 in the third embodiment of the present invention. 

20 First, when Step S1002 and the following steps in the flow of 

the SHO processing shown in Fig, 3 are performed with respect to a 
mobile station 10 in communication with some base station 21 (Step 
S3001), the SHO control unit 221 updates a result table stored together 
with the SHO correction value table in the SHO correction value table 
25 storage unit 222, based on the results of starting SHO (Step S1006 of 
Fig. 3) and ending SHO (Step S1008 of Fig. 3) (Step S3002), 

Fig. 8 shows an example of the result table stored in the SHO 
correction value table storage unit 222. As shown in the figure, for 
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each cell covered by a base station 21 connected to its own base 
station controller 22, and for each combination of an SHO source cell 
2221 and an SHO destination candidate cell 2222, the result table is 
entered with the number 2225 of performing SHO corresponding to 
that combination, the number 2226 of successful starts of SHO, and 
the number 2227 of successful ending of SHO. 

For example, when SHO is performed for the cell 1 as the SHO 
source cell and the cell 2 as the SHO destination candidate cell, the 
number 2225 of performing SHO for that combination is incremented 
by 1. Further, when the start of SHO is successful, the number 2226 
of successful start is incremented by 1, and when ending of SHO is 
successful, the number 2227 of successful ending is incremented by 1. 

Next, the SHO control unit 221 looks into the result table to 
examine if there exists a combination of an SHO source cell and an 
SHO destination candidate cell for which the number 2225 of 
performing SHO becomes more than or equal to a predetermined 
number (Step S3003). When there exists such a combination, the 
correction value stored in the SHO correction value table in 
association with that combination is updated (Step S3004). In detail, 
a predetermined adjustment value h (> 0) is multiplied with a value 
6 that corresponds to a ratio of the number 2226 of successful starts 
to the number 2225 of performing SHO, to obtain a value 6 h. At the 
same time, a predetermined adjustment value h' (> 0) is multiplied 
with a value y that corresponds to a ratio of the number 2227 of 
successful ending to the number 2225 of performing SHO, to obtain a 
value yh'. Then, the value yh' is subtracted from the sum of the 
correction value for the above-mentioned combination and 6 h, and 
the obtained value is registered as a new correction value for that 
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combination into the SHO correction value table. Here, as the 
adjustment values h and h', may be used a same value, or different 
values. 

Thereafter, the SHO control unit 221 clears all of the number 
2225 of performing SHO, the number 2226 of successful starts, and the 
number 2227 of successful ending (Step S3005), and the flow returns 
to Step S3001. 

Hereinabove, the third embodiment of the present invention 
has been described. 

Also, according to the present embodiment, similarly to the 
above-described second embodiment, starting and ending of SHO can 
be performed more reliably, even when, for example, a range In which 
a base station can communicate (through a traffic channel) changes 
dynamically depending on the number of the communicating mobile 
stations 10, etc. The present embodiment uses the ratio of the 
number of successful starts to the number of performing SHO and the 
ratio of the number of successful ending to the number of performing 
SHO, to update a correction value. However, a ratio of the number 
of unsuccessful starts to the number of performing SHO and a ratio of 
the number of unsuccessful ending to the number of performing SHO 
may be used to update a correction value. Also, it does not matter to 
use a ratio of the number of unsuccessful starts to the number of 
successful starts and a ratio of unsuccessful ending to the number of 
successful ending. 

Next, a fourth embodiment of the present invention will be 

described. 

In the above-described first through third embodiments, a 
reference value, which is used for judging timing of starting and 
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ending SHO, is corrected based on a correction value of the SHO 
correction value table stored in the SHO correction value table storage 
unit 222. On the other hand, in the present embodiment, a reference 
value for judging timing of starting and ending SHO is not corrected, 
but transmit power of the perch channel of a base station 21 is 
adjusted. 

Fig. 9 is a block diagram showing a base station system 20 
used in a cellular mobile communication system to which the fourth 
embodiment of the present invention is applied. In this figure, the 
same numeral or symbol refers to a component having the same 
function as in the base station system 20, shown in Fig. 2, used in the 
first through third embodiments 

As shown in the figure, the base station system 20 used in the 
present embodiment differs from the system shown in Fig. 2 in that a 
base station controller 22' is provided instead of the base station 
controller 22. 

In the base station controller 22', an SHO control unit 221' 
performs the same processing as the SHO processing in the existing 
CDMA cellular mobile communication system. Namely, each time 
when SHO information of a mobile station 10 is transmitted from 
some base station 21, the SHO control unit 221' examines the received 
level of the perch channel signal of the SHO source cell and the 
received level of the perch channel signal of the SHO destination 
candidate cell included in the SHO information. When the received 
level of the perch channel signal of the SHO destination candidate cell 
becomes, more than or equal to a reference value set in advance, SHO 
is started so that the base station 21 covering the SHO destination 
candidate cell starts communication with the above-mentioned mobile 
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Station 10. When, after starting SHO, the received level of the perch 
channel of the SHO source cell becomes less than the 
above-mentioned reference value, SHO is ended so that the base 
station 21 covering the SHO source cell ends communication with the 
above-mentioned mobile station 10. 

A perch channel power control unit 224 controls transmit 
power of the perch channel signal transmitted from the base station 21, 
based on the result of SHO performed by the SHO control unit 221', 

Next, will be described perch channel power control 
processing performed in the perch channel power control unit 224 of 
the base station controller 22'. 

Fig. 10 is a flowchart for explaining perch channel power 
control processing performed in the perch channel control unit 224 of 
the base station controller 22'. 

First, when the SHO control unit 221' performs SHO 
processing with respect to a mobile station 10 in communication with 
some base station 21 (Step S4001), the perch channel power control 
unit 224 monitors its state. 

When the start of SHO is successful (Yes in Step S4002: the 
case in which communication with the SHO destination candidate cell 
can be started), the perch channel power control unit 224 controls the 
base station 21 covering the SHO destination candidate cell to 
increase the transmit power of the perch channel signal by a 
predetermined amount (Step S4003). On the other hand, when the 
start of SHO is unsuccessful (No in Step S4002: the case in which 
communication with the SHO destination candidate cell can not be 
started), the base station 21 covering the SHO destination candidate 
cell is controlled to reduce the transmit power of the perch channel 
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signal by a predetermined amount (Step S4004), 

Further, when ending of SHO is successful (Yes in Step S4005: 
the case in which communication with the SHO source cell can be 
ended according to an instruction to end SHO), the base station 21 
5 covering the SHO source cell is controlled to increase the transmit 
power of the perch channel signal by a predetermined amount (Step 
S4006). On the other hand, when ending of SHO is unsuccessful (No 
in Step S4005: the case in which communication with the SHO source 
cell is disconnected before the instruction to end SHO), the has station 
10 21 covering the SHO source cell is controlled to decrease the transmit 
Q power of the perch channel by a predetermined amount (Step S4007). 

5 Hereinabove, the fourth embodiment of the present invention 

15 has been described. 

^Lj In the present embodiment, transmit power of the perch 

W 15 channel of a base station 21 is adjusted depending on a result of SHO, 
G such that the range of the cell covered by the base station 21 in 

question .coincide with the range in which the base station 21 in 
question can communicate. Accordingly, it is possible to lower the 
possibility of occurrence of an event that communication with the 
20 base station 21 covering the SHO destination candidate cell can not be 
established even when a start of SHO is tried, or an event that 
communication with the base station 21 covering the SHO source cell 
is disconnected immediately after a start of SHO. Thus, it is possible 
to efficiently prevent waste of resources owing to unnecessary burden 
25 on a base station and a network, which is caused by repeating a start 
and failure of SHO. Further, since it does not occur that SHO is 
ended immediately after starting SHO, it is possible to efficiently 
enjoy advantages of SHO such as stability of communication and 
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reduction of transmit power. In addition, according to the present 
embodiment, transmit power of the perch channel signal is adjusted 
depending on a result of SHO, starting and ending of SHO can be 
performed reliably, even when, for example, a range in which a base 
station can communicate (through a traffic channel signal) changes 
dynamically depending on the number of the communicating mobile 
stations 10, etc. 

In the present embodiment, each time when SHO processing is 
performed by the SHO control unit 221', transmit power of the perch 
channel is adjusted depending on a result of SHO. However, 
similarly to the above-described third embodiment, for each 
combination of an SHO source cell and an SHO destination candidate 
cell, results of predetermined times of performing SHO relating to the 
SHO source cell and SHO destination candidate cell in question may 
be accumulated. And, depending on the contents of the results (a 
ratio between the number of successful times and the number of 
unsuccessful times), the transmit power of the perch channel of each 
base station 21 covering the SHO source cell or SHO destination 
candidate cell may be adjusted. 

Next, a fifth embodiment of the present invention will be 

described. 

In the above-described first through third embodiments, the 
SHO processing is performed at the initiative of a base station 20. 
On the other hand, in the present embodiment, SHO processing is 
performed at the initiative of a mobile station 10. 

Fig. 11 is a block diagram showing a mobile station 10' used in 
a cellular mobile communication system to which the fifth 
embodiment of the present invention is applied. 
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This mobile station 10' is different from the mobile station 10 
shown in Fig. 1 of the first through third embodiments/ in that an 
SHO control unit 18 and a correction value storage unit 19 are 
provided, and that the SHO candidate cell selection unit 17 notifies 
the mobile station base band transmitting unit 14 of only the received 
level of the perch channel signal of the cell (SHO source cell) with 
which the mobile station 10 itself is in communication 
(communication through a traffic channel signal), and the mobile 
station base band transmitting unit 14, which has received the 
notification, generates SHO information that includes only the 
received level of the perch channel signal of the SHO source cell. 

In the mobile station 10', the SHO control unit 18 stores 
correction values corresponding to a plurality of combinations of the 
SHO source cell and an SHO destination candidate cell, into the 
correction value storage unit 19. The mentioned SHO source cell is 
the cell of the base station 21 with which the mobile station 10 itself is 
communicating. And, those combinations are notified from the base 
station controller 22 through the base station 21 in question. When 
the SHO candidate cell selection unit 17 extracts the received level of 
the perch channel signal of the SHO source cell and the received level 
of the perch channel signal of the cell (SHO destination candidate cell) 
that has the largest measurement over a predetermined value among 
the cells other than the SHO source cell, the flow shown in Fig. 12 is 
performed. 

Namely, from the correction value storage unit 19, the SHO 
control unit 18 reads the correction value corresponding to the 
combination of the SHO source cell and the SHO destination 
candidate cell extracted by the SHO candidate cell selection unit 17 
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(Step S5001). Then, using that correction value, the SHO control unit 
18 calculates an SHO-starting reference value that decides timing of 
starting SHO (namely, timing of starting communication v^ith the 
SHO destination candidate cell through a traffic channel signal), and 
5 calculates an SHO-ending reference value that decides timing of 
ending SHO (namely, timing of ending communication with the SHO 
source cell through a traffic channel signal) (Step S5002). 

Then, the SHO control unit 18 judges if the received level of 
the perch channel signal of the SHO destination candidate cell, which 

10 is extracted by the SHO candidate cell selection unit 17, is more than 
or equal to the previously-calculated SHO-starting reference value 
(Step S5003). When the received level is less than the SHO-starting 
reference value, the flow returns to Step S5001, to perform 
above-described processing with respect to the received level of the 

15 perch channel signal of the SHO source cell, which is extracted anew 
by the SHO candidate cell selection unit 17. On the other hand, 
when the received level is more than or equal to the SHO-starting 
reference value, SHO is started. Namely, SHO control unit 18 
controls the mobile station 10' to start communication with the base 

20 station 21 covering the SHO destination candidate cell using the 
traffic channel signal (Step S5004). By this, the mobile station 10' in 
question performs communication with the base station 21 covering 
the SHO source cell and communlcatioii with the base station 21 
covering the SHO destinaHon cell using the traffic channel signals, 

25 simultaneously. When the start of SHO is unsuccessful, the flow 
returns to Step S5001, to perform the above-described processing with 
respect to the received level of the perch channel signal of the SHO 
source cell and the received level of the perch channel signal of the 
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SHO destination candidate cell, which is extracted anew by the SHO 
candidate cell selection unit 17. Further, the result of starting SHO 
(success or failure) is notified together with information for 
specifying the combination of the SHO source cell and the SHO 
destination candidate cell as the objects of SHO in question, to the 
base station 21 in communication (base station covering the SHO 
source cell) through the mobile station base band transmitting unit 14, 
the mobile station radio transmitting unit 13, etc. 

Now, when SHO is started, the SHO control unit 18 awaits 
that the received level of the perch channel signal of the SHO source 
cell, which is extracted anew by the SHO candidate cell selection unit 
17, becomes less than the above-calculated SHO-ending reference 
value (Step S5005). When the received level becomes less than the 
SHO-ending reference value, SHO is ended. Namely, the SHO 
control unit 18 controls the mobile station 10' to end the 
communication with the base station 21 covering the SHO source cell 
using the traffic channel signal (Step S5006). By this, the mobile 
station 10' switches the communication partner from the base station 
21 covering the SHO source cell to the base station 21 covering the 
SHO destination cell. Here, when the communication with the base 
station 21 covering the SHO source cell is disconnected before ending 
SHO, the flow returns to Step S5001, to perform the above-described 
processing with respect to the received level of the perch channel 
signal of the SHO source cell and the received level of the perch 
channel signal of the SHO destination candidate cell, which are 
extracted anew by the SHO candidate cell selection unit 17. Further, 
the result of ending SHO (success or failure) is notified together with 
information for specifying the combination of the SHO source cell and 
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the SHO destination candidate cell as the objects of SHO^ to the base 
station 21 in communication (base station covering the SHO 
destination candidate cell) through the mobile station base band 
transmitting unit 14/ the mobile station radio transmitting unit 13, etc, 
5 In the present embodiment, the base station controller 22 does 

not perform the flow shown in Fig, 3. Instead, the SHO control unit 
221 of the base station controller 22 performs the flow shown in Fig. 
13. 

Namely, when the SHO control unit 221 receives SHO 

10 information from the mobile station 10' through some base station 21 
(Step S6001), the SHO control unit 221 reads all the correction values 
corresponding to the combinations relating to the SHO source cell 
included in the SHO information in question, from the SHO correction 
value table storage unit 222 (Step S6002). Then, information 

15 including the respective correction values for those combinations is 
transmitted to the mobile station 10' in question through the base 
station 21 in communication with that mobile station 10' (Step S6003). 

Further, in the present embodiment, when the flow shown in 
Fig. 6 is performed, the following processing is performed in place of 

20 Step S2001. Namely, each time when a result of starting or ending 
SHO is transmitted from the mobile station 10' through some base 
station 21, processing in Step S2002 and the following steps is 
performed. Similarly, when the flow shown in Fig. 7 is performed, 
the following processing is performed in place of Step S3001. 

25 Namely, each time when a result of starting or ending SHO is 
transmitted from the mobile station 10' through some base station 21, 
processing in the Step S3002 and the following steps is performed. 

Hereinabove, the fifth embodiment of the present invention 
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has been described. 

In the present embodiment, the SHO processing performed at 
the initiative of a base station 20 in the above-described first through 
third embodiments is performed at the initiative of a mobile station 
5 10', Of course, the SHO processing performed at the initiative of a 
base station 20 in the above-described fourth embodiment can be 
performed at the initiative of the mobile station 10', also. In that 
case, the SHO control unit 221' of the base station controller 22' is 
unnecessary. Further, it is sufficient that the perch channel power 

10 control unit 224 of the base station controller 22' performs the 
processing in Step S4002 and the following steps shown in Fig. 10, 
based on the result of starting or ending SHO transmitted through 
some base station 21. 

Hereinabove, various embodiments of the present invention 

15 have been described. 

However, the present invention is not limited to the 
above-described embodiments, and many variations can be provided 
within the gist of the invehtion. 

For example, the above embodiments have been described 

20 with respect to SHO between cells. However, the present invention 
can be applied to SHO between a cell and a sector, or between sectors. 
In that case, a correction value in the above first through third and 
fifth embodiments is prepared for each combination of an SHO source 
cell or an SHO source sector and an SHO destination candidate cell or 

25 an SHO destination candidate sector. Further, the control of transmit 
power of a perch channel signal in the above-described fourth 
embodiment is performed for each perch channel that decides a range 
of an SHO destination candidate cell or an SHO destination candidate 
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sector, based on a result of starting SHO, or performed for each perch 
channel that decides a range of an SHO source cell or an SHO source 
sector, based on a result of ending SHO. 

Further, in the above-described first through third and fifth 
embodiments, the correction value for correcting the reference value 
used for judging timing of starting or ending SHO is prepared for 
each combination of an SHO source cell and an SHO destination 
candidate cell. However, the present invention is not limited to this. 

For example, it is possible that each cell is provided with a 
first correction value for correcting a reference value used for judging 
timing of starting SHO and a second correction value for correcting a 
reference value for judging timing of ending SHO. And, in 
processing SHO, the timing of starting SHO may be judged using the 
reference value corrected by the first correction value for the SHO 
destination candidate cell, and the timing of ending SHO may be 
judged using the reference value corrected by the second correction 
value for the SHO source cell. 

As described above, according to the present invention, hand 
over can be performed more reliably, even when there exists 
discrepancy between a range of a cell or sector and a range in which 
communication is possible. 



86 



